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Introduction
The functioning of labor markets during socialism was heavily affected by various government interventions. One of the key measures that governments used was direct wagesetting with the aim of maintaining low income inequality, which resulted in low private returns to tertiary education and, in turn, a low proportion of university graduates in the labor force. The governments also affected educational choices by determining the entry quotas of different educational programs, and demand for graduates of different fields of study through direct allocation of capital to specific industries. The preference for technical fields of study and manufacturing led to a relatively high supply of graduates in these fields and a relatively low supply of graduates in social sciences, law and business studies.
The end of the socialist era 1 was marked by a set of reforms, amongst which was a liberalization of wage determination. Anticipating rich wage dynamics, several stud- . These papers have two conclusions in common -the socialist era was followed by a period of increasing returns to education and increased wage inequality, although Flabbi et al. (2008) suggest that the evidence of a rising trend in returns to education in transition countries is rather weak, with significant differences across countries.
These studies typically focus on the dynamics of private returns to education in the early transition period and do not explore the differences across levels and fields of tertiary education. 2 The aim of this paper is to fill the gap in the literature and show the evolution 1 See De Arriba Bueno (2010) for a description and an analysis of the objectives of transition. 2 The literature on returns to different fields of study is also relatively scarce for established market economies. Authors find large and consistent differences in the rates of return for 4-year college graduates (Arcidiacono, 2004) , M.A. programs (Yoram, 1973) , and for Canadian graduates (Finnie & Frenette, 2003; Stark, 2007) . Non-American studies of rates of return to education by fields of study are similarly of private rates of return to different levels of tertiary education and fields of study using Slovenian data on all economically active workers during the period of fifteen years between 1994 and 2008. While the Münich et al. (2005) study also examines returns to different fields of education in 1996, their analysis is limited to 2,284 men from a stratified random sample of households in the Czech Republic. In order to reduce the cognitive ability bias, we augment the Mincerian earnings equation with our measure of general cognitive ability based on points achieved at high school matura examination. In addition, due to the differences in the determination of wages in the public and private sector, we also check the robustness of our results by estimating the returns to education separately for workers employed in the private sector. Moreover, we do not study only returns to education as reflected in the wages of employees, but also total reported labor income.
We find that the private annual (monetary) rates of return, calculated with the Mincerian earnings function, follow an inverse U-shaped trend. During the 1994-2001 period, the returns to all levels, except for PhD, rose in spite of the increasing shares of workers with a 4-year undergraduate degree or higher. This finding suggests that the demand for university graduates grew at faster rate than their supply. A drop in the rates of return followed in the 2001-2008 period. In addition to variations of returns in time, we observe considerable heterogeneity in rates of return between genders, educational levels, and fields of study, with especially large returns in the beginning of the period analyzed to the fields that were neglected during socialism, such as social studies, law and business studies; and relatively low returns to the technical fields that were favored by socialist leaders. Over time, these differences decreased with relative increases in the labor supply of graduates in the fields of social studies, law and business. The differences in the returns 3 To avoid the ability bias if using ordinary least squares estimator without some measure of ability, researchers have for example used (i) some proxy of ability (Griliches, 1977; Nordin, 2008) , (ii) instrumental variables estimator Kruger, 1991 and 1992; Card, 1995; Denny & Harmon, 2000; Walker, 1995 and , or (iv) data on siblings or twins (Ashenfelter & Krueger, 1994) . For a more comprehensive review see Harmon, Oosterbeek, and Walker (2000) ; Meghir and Rivkin (2011) .
between levels of tertiary education provide evidence that contrasts Card's (1999) result of constant return to all levels of education. On the basis of results from a subsample of workers with a measure of ability, we confirm the existence of a positive ability bias. We are able to proxy ability with a score achieved in a high school external examination for a subsample of workers and gain information on the ability bias in the analyzed context. Moreover, we find that, in more homogeneous groups, males usually have higher rates of return than females. Lastly, the returns based on total reported labor income show that alternative income sources represent a non-negligible part of private rates of return. Differences between returns based on net wage and those based on net labor income increase with the level of education and are unequal between fields of study.
In the next section, the determination of wages in Slovenia is described, including the data sources and descriptive statistics in the third section. In the fourth section, the estimated returns and the robustness checks are presented. The paper finishes with the conclusion.
Determination of Wages in Slovenia
The wages in Slovenia are affected by collective bargaining and the minimum wage, promoted by law since 1990 and 1995, respectively. The collective bargaining process takes place at a national, industry, and firm level. At the national level, it is a process of negotiations between four main trade union associations and the employers' association over the key components of two national collective contracts, separate for private and public sector. The wage floors for different types of jobs, depending on difficulty of the job and educational requirements, apply to all employees of the covered employers and are determined in the industry-level collective contracts. The firm-level wages are set in firm-level bargaining between the union representatives and the firm management.
Although these wages typically exceed the industry-level wage floors, they can be lower if a firm exhibits poor economic performance, reflected in operating losses and declining sales.
While trade union labor coverage is around 50 percent at the national level, a law on union representation stipulates that a trade union is representative at the national level and in sectors and occupations if membership exceeds the thresholds 10 and 15 percent of all employees, respectively. Hence, the coverage of collective contracts is significantly higher than the union density and may be up to 90 percent. It is also important to note that trade union representation is obligatory only in firms with at least 50 employees, which implies that gross wages in smaller firms may exhibit different wage premiums for job difficulty and educational attainment than the industry-level contracts.
Furthermore, according to the Employment Relationships Act, employees are eligible for a bonus for working the night shifts, on Sundays, on holidays, and for overtime work.
Employers have to cover employees' costs for food during work time and travel costs to work. Employees also receive a seniority bonus: a relation between wage and overall tenure (in all firms) in addition to the holiday period, which also increases with overall tenure (from 20 days at the start of career and 30 days after 20 years of tenure). This affects also re-hiring prospects of older workers and could explain the rather high unemployment rates among them.
Data Description and Summary Statistics

Data description
The analysis is based on the data on all employees that were economically active in Slovenia between 1994 and 2008, and have completed at least 4-year high school. The sample was created in a secure room at the Statistical Office of the Republic of Slovenia (SORS) by merging four distinct data sets. The first source of data is the Slovenian Employment Registry (SER) maintained by SORS, which contains information on age, gender, educational attainment, field of study, employment status, periods of employment, and working hours. The second source of data is the personal income tax returns from the Tax Administration of the Republic of Slovenia (TARS) with information on annual gross wages and related social contributions, wages earned by workers on short-term contracts, other types of work related compensation (e.g. taxable bonuses, perks), copyrights, and patent rights income. Finally, the data on the score achieved on the Matura examination and the sector of employment (public, private) are from the National Examination Center and Agency of the Republic of Slovenia for Public Legal Records and Related Services, respectively.
We exclude sole proprietors from the sample, as their income reflects contributions of both human and physical capital. We also exclude employees with incomplete information on all relevant characteristics. The data set does, however, include information on many unemployed persons. Unfortunately, the data for these persons are incomplete due to lack of information on educational attainment. Since the probability of unemployment is higher among less educated persons, the estimates of returns are likely to be downward biased.
4 Nevertheless, this bias should be small as we restrict the sample to only those Since we are not able to measure the actual experience of workers, we use the potential experience. We calculate potential experience according to the following formula: experience = age -years of education -school entry age, where the school entry age is typically seven in Slovenia.
For a subsample of employees, who finished high school in 1995 or later, we are 4 A person is unemployed if she or he is registered at the local employment office. This definition is less strict than the standard ILO definition. Hence Slovenian unemployment rates based on registry exceeded survey unemployment rates by as much as 6 percentage points. 5 The exchange rate in 2007 was 1 EUR = 1.37 USD.
able to measure ability with the score achieved in the Matura examination. This is an equivalent of the Scholastic Aptitude Test (SAT), common also in some other European countries (e.g. Austria, Italy, Switzerland). The Matura examination in Slovenia consists of three mandatory subjects (the Slovene language, Mathematics and one foreign language -usually English, with grading from 1 to 8) and two elective subjects, such as Biology, History, or Physics with a grading from 1 to 5. In order to pass, student must obtain at least 10 out of 34 points. 6 We use a normalized score, thus the ability ranges between 0 and 1. 
Descriptive Statistics
As a transition country, Slovenia underwent significant dynamics in the labor markets. In the early transition period, after wage liberalization took place, the returns to education increased considerably. However, in comparison with the returns in Western economies, they were still rather low (Stanovnik, 1997; Orazem & Vodopivec, 1995) . Nevertheless, increases in returns to education increased the demand for education and improved the level of education attained. Figure 1 shows the dynamics of the number of employees by level of education in the entire period of analysis, while Table 1 While there was also a significant increase in the number of male workers with a four year undergraduate degree (from 23,479 to 50,707), the corresponding relative change was significantly smaller than for females. Similarly, the number of workers with graduate diplomas also increased significantly. The number of male and female workers with a Master's degree increased from 2,470 to 5,147 and from 6 Note that the grading scale is changed every year so that the achieved points in each cohort are Gaussian distributed. 7 We used also the non-normalized points, but the results are qualitatively similar. 8 The total population in Slovenia is around 2 million; we exclude employees with less than completed 4-year high school and sole proprietors from analysis. As expected, the average net wage increased during the analyzed period for all levels of educational attainment (see Figure 3 ). In addition, the gender wage gap increased with the level of education, the highest being for the PhDs. Specifically, the mean net wage for males and females who had completed high school rose from 7,321 to 10,337 and from 6,447 to 8,585, respectively, while the net wage for PhDs grew from 22,050 to 28,782 for males, and from 18,786 to 23,337 for females. The discrepancy between male and female earnings is evident also in Figure 4 , which presents the net wages by four year UG fields of study and gender. In 2008, the top-earning fields for males with a four year UG degree were Health and Welfare (24, 456) The returns to tertiary education are estimated for three distinct samples: i) all employees, ii) subsample of employees with information on ability, and iii) subsample of employees in the private sector. The summary statistics for all three samples on key variables (female dummy, age, experience, net wage, net labor income, and measure of ability) are given in Table 2 . The subsample of persons with ability is significantly smaller as this information is only available for younger employees who graduated from 1995 onwards, which is also reflected in lower mean age and experience than in the full 
Methodology
Returns to education can be computed using many different estimation techniques and approaches (see Heckman, Lochner, & Todd, 2006, for a review). We follow the most frequently used approach, originally proposed by Mincer (1974) . This approach relies on estimation of earnings equation using OLS and extraction of returns from regression coefficients on measures of schooling. Thus, in contrast to the methods based on calculation of internal rate of return (IRR), it neglects pecuniary and non-pecuniary costs of education as well as non-pecuniary benefits. This is, however, a small limitation for our data set as Slovenian students bear a small portion of costs of their studies. Most importantly, full time undergraduate students at public and government-dependent institutions, which enrolled 93 percent of all students in the first and second stage of tertiary education in 2008, do not have to pay tuition fees (http (1)). Moreover, according to a Eurostudent (http (2)) survey, 49.4 percent of all students in tertiary education in the 
where y are the individual earnings; D j is a dummy variable indicating that a worker holds a degree of type j; 9 z represents the number of years an individual has worked 9 We separately estimate returns to levels of education and returns to fields of education. In the first case j is equal to a level of education (2-year UG, 4-year UG, MSc/MA, or Phd). In the second case j is since completed schooling, and ε is an error term. Equations for males and females are estimated separately. For a subsample of individuals with available information on score achieved at Matura examination, we estimate Equation (1) with this additional regressor measuring general cognitive ability (A):
The annual rate of return for each level of education, r j , is then calculated as:
where T j −T k is the time needed to complete educational level j after level k was obtained (see Table 3 ) and β j − β k is the difference in regression coefficients for the two levels of education. For example, the annual rate of return to PhD is calculated as:
Similarly, we calculate the return to four year UG degree in Education as
This gives us a rate of return for each additional year of a specific level of study.
Note that we compare regression coefficient for a four year UG program with high school (omitted category) instead of a two year UG program, since the latter may not necessarily lead to four year UG programs due to mobility restrictions and direct enrollment of high school graduates in four year UG programs.
equal to a degree in specific field (e.g. 4-year UG degree in Education). The omitted category is always high school. 
Results and Discussion
Mincerian Earnings Function
The top panel of Table 4 Table 1 ). This pattern of returns is consistent with a cobweb model of wage dynamics in labor markets with gestation lags and seems to have been observed also in other transition countries (see Carnoy, Loyalka, & Andoushchak, 2012 who depict a similar trend for Russia).
According to Card (1999) , the results for the U.S. imply that each additional year of education has the same proportional effect on earnings, ceteris paribus. In our case, this would imply equal rates of return for all levels of education. However, our results do not confirm that. For instance, while the rates of return for two year and four year UG degrees are similar -9.68 and 9.63 percent in 2008 for males, respectively -we find large differences between rates of return among four year UG, MSc and PhD degrees. In particular, in 2008, the returns to these degrees for females were 9.94 percent for a four year UG, 16.11 percent for MSc and only 6.28 percent for PhD degree.
In the lower panel of Table 4 and in Figure 6 , we show the rates of return to different fields of study for four year UG programs. 11 We observe significant heterogeneity of returns across fields of study, particularly in 1994, which is in line with Farčnik and Notes: Estimated coefficients are presented in Table A1 . For the sake of brevity we present only results for levels of education. The returns are given in percentages. a Average return is calculated as a weighted average with employment shares as weights.
Ability Augmented Earnings Function
Since individuals with higher ability are more likely to enroll in tertiary education programs and choose more demanding fields that may yield higher returns, the estimates of regression coefficients for schooling (β's in Equation 1) might be biased. To reduce such biases, we augmented the Mincerian regression with our measure of general cognitive ability based on points achieved in the high school Matura examination. This measure is not without limitations; namely, the results achieved in the Matura examination may also reflect the effects of education, and thus may be picking up the productivity enhancing effect of education (e.g. . Also, it is not a perfect measure of the ability to earn money rather than a measure of ability in the IQ sense. In spite of these limitations, we believe that augmenting the Mincerian earnings function with this Table 5 presents the rates of return with and without (in parentheses) control of ability for individuals with results in the Matura examination. Comparison of these rates of return allows us to estimate the size of ability bias. We find a positive ability bias for all fields and levels of education, except for the two year UG degree.
12 However, its size is relatively small -usually less than one percentage point for different levels and fields of education. For example, the estimated return for males with a four year UG degree in 2008 was 8.84 percent when the ability measure was not included, and 8.47 percent after the inclusion of control variable, which suggests that ability bias concerns are less important in our data set.
Another interesting result comes from comparison of the returns based on full sample and the returns from the subsample of individuals for which ability is measured, but not controlled for. In the full sample, the results for neither of the genders are strictly higher than the other one; males in the ability subsample generally outperform females, no matter if the ability control is included or not. Note that persons in the ability subsample completed general secondary schools which usually have higher entry requirements (based on the national exams at the end of primary school) than vocational schools, and are intended for those who wish to continue with the tertiary education. Thus, workers included in the ability subsample constitute a more homogeneous group in terms of discount rates, preferences, and ability than the workers in the full sample. This finding might therefore imply that estimated rates of return for females are lower than for males if we are able to control for the unobservables. Although we do not have empirical verification, we think that the described phenomenon might be attributed to employees with vocational secondary education in specific types of jobs who have high wages due to the adverse work conditions (e.g. miners, soldiers, and workers working at heights). Their premium reduces the returns to tertiary education for males to a greater extent than for females, since these are mainly male jobs. As the sample of employees who took Matura is less likely to include such workers, the returns for males exceed those of females. Table A2 ).
Robustness checks 4.3.1 Private versus public sector
As mentioned in Section 2, Slovenian wages are mainly determined by collective bargaining. This process affects the wages of all employees in the public sector, while the private sector is unionized to a lesser extent, since representation of workers is not obligatory for firms with fewer than 50 employees. Unfortunately, the share of wages that are subject to collective contracts is not known. Furthermore, all employees in the Slovenian public sector (even the President, ministers, lower ranked public employees, etc.) have their wages set according to the fixed salary scheme. Their wage must reflect the difficulty of the job, an amount related to performance, and specific additional payments for overtime, night shifts, and work experience, but not necessarily their actual productivity. Due to the described differences in the determination of wages in the public and private sector, we conducted a robustness check by estimating the rates of return to education separately for the private sector.
Characteristics of the subsample of employees in private sector are presented in the last column of Table 2 . Age and experience are approximately the same in both samples, while the share of females in private sector is smaller. The average earnings are lower in the private sector in terms of both the net wages and the net labor income, which is partly due to lower share of university graduates in this sector. At the same time the dispersion of incomes in the private sector is higher.
The estimates of rates of return for the private sector subsample are presented in Table   6 . Overall, these are comparable to the rates observed in the full sample (Table 4) , which is also reflected in comparable inverse U-shaped dynamics. There are, however, some important differences between the private and public sector returns to male MSc degrees, PhD degrees for both genders, and some specific fields of study, such as Education, and
Arts and Humanities. These degrees and fields of study seem to be less productive in the private sector as the observed returns are much lower in the private sector than the returns of the full sample. Table A4 ).
Net wage versus net labor income
The net wage does not capture all monetary rewards of education and thus the rates of return do not necessarily capture the full effects of educational attainment. While the net wage is the largest component of the total net labor income, it omits bonuses, perks, wages earned on the basis of short-term labor contracts, copyrights, and patent rights income. If the percent in the total labor income varies with educational attainment, the rates of return based on net wage may be biased.
The rates of return based on the full sample of observations and net labor income as a measure of income are presented in Table 7 and thus directly comparable to the rates of return reported in Table 4 . A comparison reveals that the rates of return for net labor income exceed those based on the net wage for all levels of education and both genders. Moreover, these differences increase with the level of education, which may be a consequence of (i) the incentives created by the labor income taxation -the more educated individuals pay high marginal tax rates including high social contributions, thus they often resort to copyright contracts which allow workers to avoid the burden of social insurance, and/or (ii) better opportunities for higher educated workers to earn money.
The differences are the highest in the field of Arts and Humanities for both genders, and the smallest in Agriculture and Veterinary Science for males and Social Sciences, Business and Law for females (except in the year 1994, when the lowest differences in returns for females where in Health and Welfare). However, the order of the fields with highest and the lowest returns remains the same. Furthermore, the returns for both genders again follow an inverse U-shaped pattern for all levels, except the PhD. Note: Estimates coefficients are presented in Table A5 .
Conclusions
The analysis of dynamics of rates of returns during transition revealed many interesting features. The most important finding is the pattern of an inverse U-shaped trend of rates of return to all levels of education due to gestation lags in adjustment of labor supply to labor demand. In spite of the growing supply of university graduates over the entire period of analysis, the strong demand led to increases in the rates of return during the period 1994-2001. However, the continued growth of labor supply in the subsequent period (2001-2008) was not matched by comparable increases in the labor demand, which resulted in the decline of rates of return.
We also document large differences in the rates of return between different levels of education, which is inconsistent with evidence of constant rates of returns to schooling for all levels of education in the U.S. (Card, 1999) . Moreover, we observe considerable heterogeneity in the rates of return to different fields of study. In the early transition, the consequences of socialist government interventions were reflected in the higher (lower) relative supply of favored (neglected) fields of studies and consequently in lower (higher)
rates of return. However, over the course of transition, the supply of neglected fields of study increased relative to the favored fields, which led to lower heterogeneity of returns across fields of study.
In order to deal with potential biases in the estimates of rates of return, we extended our empirical estimations with a measure of general cognitive ability. The rates of return calculated with and without the ability measure confirmed the existence of an upward bias of less than one percentage point.
Finally, we also provided two robustness tests. On one hand, we compared the rates of return in the private sector with those of all employees and found little difference. On the other hand, we estimated the returns using the wider measure of labor income -net labor income that includes net wage and other sources of income -and found that an important part of private rates of return to university graduates arises from alternative income sources, especially for workers with MSc and PhD degrees, or degrees in Arts and Humanities. 
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